Introduction
The medical treatment for ulcerative colitis is limited by its enigmatic ethiopathogeny, incomplete comprehension on both subjacent immunological and inflammatory events and by the lack of a gold standard method to measure the activity of the illness 1 . Thus, the therapeutic intervention is concentrated mainly on the consequences and systemic repercussions of the amplification of the immunological and inflammatory cascades. 2 . The most used drugs used in the treatment of ulcerative colitis are sulfasalazine and its derivatives, corticosteroids, and immunosuppressants. However, the biological treatment with anti-TNF α (infliximab) and other drugs such as transdermic nicotine, heparin, short chain triglycerides, probiotics and antibiotics may benefit the patient 3, 4 . Corticosteroids constitute the most effective substances for the treatment of active ulcerative colitis. However, they are not used to maintain remission due to side effects and lack of evidence of its effectiveness for this purpose. The corticosteroids most frequently used in the treatment of ulcerative colitis are hydrocortisone, prednisone, prednisolone and metil-prednisolone. However, these traditional corticosteroids are being gradually substituted by new compounds with less side-effects 4 . A recent metanalysis on the use of budesonide enemas for ulcerative colitis showed similar benefits when compared to conventional glucocorticosteroids 5 .
Induction of the colitis
The method of colitis induction was the same as that used by Mac-Pherson and Pfeiffer 12 and standardized by Moraes 13 . After fasting for 12 hours the animals underwent mechanical preparation of the colon with enemas containing 20ml of 0.9% saline solution in bolus. Polyethylene catheters 6Fr and 20 mL syringes were used in the colonic lavage. Thirty minutes after mechanical cleansing each animal was placed in a glass chamber and anaesthetized by inhalation of ethylic ether. Following this, they received an enema containing 0.5 mL of 10% acetic acid. Polyethylene catheters 6Fr similar to those used for the colonic cleansing were used attached to 1mL syringes. After the instillation of the acid, the animals were suspended by the tail for 30 seconds. A pilot study with four animals showed that both the cleansing and the colitis induction provided excellent quality of the desired effect. The treatment was started on the first day after colitis induction with the exception of group 5 and was maintained on a daily basis up to the sixth day after the colitis.
Morphology study
All the animals were killed by inhalation of a lethal dose of ethylic ether. Animals of group 5 were killed the next day after colitis induction and all others on the 7 th day after induction. During necropsy, a xifoanal incision was performed and the rectum and colon up to the splenic angle were resected. The specimen was opened longitudinally along the anti-mesentery border for the macroscopic evaluation. The criteria used for the macroscopic evaluation can be seen in Table 1 .
Probiotics have been used for various clinical and surgical conditions. There is substantial evidence showing that probiotics are widely beneficial 6, 7 . The mechanisms by which probiotic bacteria might exert their beneficial effects and protect against colitis include direct effects on local bacteria and stimulation of protective immune responses. In fact, some clinical and experimental studies have shown that probiotics are beneficial in the treatment of diarrhea and ulcerative colitis. 3, [8] [9] [10] . The lack of knowledge of the etiology, etiopathogeny and definitive medical treatment of ulcerative colitis encourages experimental studies and thus a number animal model of colitis have been proposed 11 . MacPherson and Pfeiffer 12 proposed an experimental model of colitis induced by acetic acid in rats. The colon and rectum lesions produced by this method are reproducible in 100% of the animals and total mucosal recovery occurs 60 days after the induction. Moraes 13 carried out a similar study and concluded that 10% acetic acid is useful as an inducing agent of the inflammatory process of the colonic mucosa. There is little information in the literature on the use of probiotics in experimental colitis. Furthermore, the concomitant use of both probiotocs and budesonide in ulcerative colitis has not been investigated. We were not able to found any studies in the literature which examined the combined action of these products in the mucosal recovery in acute colitis. Because of the antiinflamatory action associated with corticoids and the diverse beneficial actions associated with probiotocs 14 , the combined use of these products may benefit the recovery and healing of the colitic mucosal injury. Thus, an experimental study to investigate the use of budesonide and probiotics in experimental colitis could contribute to the discussions on the treatment of colitis. Therefore,, the aim of this study was to investigate the effects of retal administration of probiotics and budesonide on the mucosal recovery in experimental acute colitis.
Methods
Fifty male Wistar rats (250-300g) entered the experiment. The animals were obtained from the Central Animal Laboratory of the Federal University of Mato Grosso. The experiment follows the COBEA (Brazilian Committee on Experimental Animal Care) guidelines. Throughout the whole experiment the animals were kept in appropriate environments inside metabolic cages. They remained for 3 days in the laboratory prior to the experiment for accomodation in 12 hour cycles of light/dark receiving rat chow and water ad libitum. The animals were randomised after induction of colitis into five treatment groups as follows: Group 1 (n=10) treated with 1ml of saline solution (SS 0.9%); Group 2 (n=10) treated with 1ml (equivalent to 0.25mg) of budesonide (Entcort, Astra Zeneca, Socertalje, Sweden); Group3 (n=10) treated with 1g of probiotics (L.acidophillus 3.33x10 6 UFC/g; B. bifidum 3,33x10 6 UFC/g; E. faecium 3.3x10 6 ; Probiotico Vetnil, Vetnil Laboratory, São Paulo); Group 4 (n=10) treated with 1ml (0.25mg) of budesonide plus 1 g of the same probiotic as used in the previous group; and Group 5 (n=10) consisting of rats with colitis and not treated. Blood samples were collect of animals of this group before colitis induction for a normal standard control. Linear ulcers with inflammation in one site. 4 Two or more sites with ulcers and inflammation of up to 1 cm. 5
Two or more sites with ulcers and inflammation longer than 1 cm.
Biopsies of 1 cm in length of the rectum containing all layers were collected at the anorectal junction and stored in 10% formaldehyde vials, and sent for microscopic analysis. Slides stained with haematoxylin and eosin were examined at optical microscopy at 40X, 100X, and 200X magnifications. The microscopic evaluation was carried out by a pathologist unaware of the study design. The criteria 15 for the microscopic evaluation can be seen in Table 2 .
DNA content
In the rest of the colon all the mucosa was scraped with two glass slides and then weighed, and stored at -20°C for DNA quantification using the Giles and Myers technique 16 . The results were expressed in g/cm -1
.
Statistics method
The comparison of the groups was carried out using either the ANOVA or the Kruskall-Wallis test. Data that need comparisons within group (within-subject analysis) and between group (between-subject analysis) were analyzed by the repeated measures ANOVA. Post-hoc comparisons between groups, when necessary, were carried out using the Tukey test. In the text, the data was presented as mean and standard deviation or mean and variation according to distribution. In graphs data represents the mean and standard error mean (SEM). The statistical significance was set at 5% (p<0.05). The tests were carried out using the statistics package SPSS 8.0.
Results
Four animals of the budesonide group and two animals of each of the other groups of treatment died during the experiment resting 40 animals to complete the study (p>0.05). All the animals that died were necropsied and all presented colonic perforation. During evolution all rats developed diarrhea with blood.
Progress of weight variation
There was a significant weight loss between the beginning and end of the experiment (280±16 vs 249±21g; p<0.001) in all the groups. Comparatively the weight loss was greatest in the budesonide group when compared with the group treated with saline solution (p = 0.03). The other comparisons were not significant (Table 3) . 
Morphology study of the mucosa
Macroscopic evaluation of the mucosa showed ulcers in all the groups (Figure 1) . In all the groups the average score was 5 varying from 3 to 5 or 4 to 5 depending on the group (p=0.47). The findings at microscopy were consistent with macroscopy showing intense inflammatory neutrophilic infiltration with presence of cryptitis and cryptic abscesses (Figure 2 ). There was no significant difference between the groups (p=0.65). The average score in all of them was 3 with the variation always from 2 to 3.
DNA Content
The findings of the DNA content of the mucosa can be seen in Figure 3 . The budesonide+probiotic showed greater DNA content than the control group (group 5) (1,24±0,15 versus 0,92±0,30 g/100g of tissue; p=0,04). The comparisons between the control group and the other groups (saline: 1,17±0,27 g/100g of tissue, p=0,32; probiotic: 1,19±0,31 g/ 100g of tissue, p=0,38; budesonide: 1,21±0,42 g/100g of tissue; p=0,12) did not show any significant difference. There was no difference in the comparison between the four treatment groups (p=0,87). 
Discussion
Our study confirmed that this animal model of colitis induced by 10% acetic acid is an excellent method of acute colitis.. Both the macroscopic and microscopic findings showed that the 10% acetic acid enemas cause a diffuse, acute and necrotizing inflammatory process. Other authors have reported the effectiveness of acetic acid as an inducer of experimental colitis as well as having a tendency for spontaneous cure 12, 13 . Ulcerations along the colonic mucosa was seen in all groups without any significant difference. MacPherson and Pfeiffer 12 and also Moraes 12, 17 , in their studies, carried out histological evaluations for the phase of induction and repair since they studied the animals for up to sixty days post-colitis induction. In this study we opted to perform the morphological evaluations of the specimens in a short term 15 . It was found that the acetic acid promoted colitis in all the groups causing edema, hemorrhaging, ulcers, abscesses and extensive cell destruction. This result suggested that a week was too short a time for the morphological study aiming to compare the reepithelialization of the mucosa after the acid damage. However, as we had found morphological differences in a previous study following the same model 18 and then, we opted for the same time point of observation aiming to evaluate the therapeutic effects of the different treatments on the mucosa. The DNA content in the probiotic-budesonide group was greater when compared to the control group with colitis. No other treatment reaches the significance level when compared to controls. As DNA is a marker of cell mass, this finding suggests that there was a gain in cellularity of the intestinal mucosa with the association of probiotics and corticoids. This result implies that the association of a powerful steroidal anti-inflammatory agent wtih probiotic bacteria may be beneficial. The probiotics produced short chain fatty acids which are powerful trophic agents of the mucosal epithelium 18 . Other mechanisms by which probiotic bacteria might improve colitis include direct effects on local bacteria and stimulation of protective immune responses. However, based on this present data it can be seen that on their own the probiotics do not promote the desired trophic effect. On the other hand, in association with anti-inflammatory action the effect was more significant. This result is very significant and infers that this association may improve trophism and repair of the mucosa in colitis. With more than 400 microorganism species residing in the human gastrointestinal tract, their overall balance can profoundly influence gut ecology and health. Intestinal bacteria produce toxins and antitoxins, alter chemical composition of foods and drugs, produce and degrade vitamins, degrade dietary toxins and inhibit the growth of certain pathogens. Gut-derived products may also play a role in increasing the systemic immune inflammatory response. Several observations, both on humans and animal models, emphasized the importance of bacterial flora in inflammatory bowel disease pathogenesis, justifying the current interest towards emerging antibiotic and probiotic therapies aimed at the manipulation of enteral flora 20 Human studies suggest beneficial bacteria have a positive effect in colitic patients. Probiotics may promote a positive immune response and concluded it may have the potential to promote and fortify the gut immunological barrier 21 . Two recent studies showed that probiotics maintain patients with inflammatory bowel disease in remission 22, 23 . In conclusion, the overall results suggest that the association of probiotics and budesonide in enemas is effective to increase cellularity in experimental acute colitis. Although the effect is modest at macro and microscopic examinations, histochemically there is greater cell mass in the colonic mucosa shown by the increased mucosal DNA content. 
